IN the course of a discussion on "Vaccine Therapy" held by the Hunterian Society in the spring of 1910, I made a preliminary report on a series of 20 cases of puerperal sepsis which had been investigated in the Bacteriological Laboratory of the London Hospital. Of these 20 cases, 13 had been treated by inoculation. Since then we have continued working on the same lines, with the result that we have now a series of 100 cases which have been investigated, and 56 of these have been treated with vaccines.
IN the course of a discussion on "Vaccine Therapy" held by the Hunterian Society in the spring of 1910, I made a preliminary report on a series of 20 cases of puerperal sepsis which had been investigated in the Bacteriological Laboratory of the London Hospital. Of these 20 cases, 13 had been treated by inoculation. Since then we have continued working on the same lines, with the result that we have now a series of 100 cases which have been investigated, and 56 of these have been treated with vaccines.
The cases in the present series have, with few exceptions, been patients admitted to the puerperal septicsemia ward at the London Hospital. These patients are drawn from the neighbouring districts after confinements in their own homes, often under the most unfavourable sanitary conditions. In many cases they have been attended by a midwife, and in others by a private doctor. It will be realized, therefore, that the present series includes only those cases which are looked upon prognostically as of such gravity as to necessitate removal to hospital. It should be added that these cases are all notified under the Act.
As I pointed out in my previous report, the very wide difference in mortality given by different authorities indicates that there is a considerable difference of opinion as to what should be included in the term " puerperal septicaemia." Clinically, a diagnosis of septiceemia rests largely on the temperature, the pulse, or a combination of temperature and pulse. Bacteriologically, a diagnosis of septicalmia may be made on a positive blood culture. If the result of blood culture is negative it does not follow that the case is not a septicaemia. It is well known that a blood culture may be done on one and the same case on several occasions and be positive one time and negative another time. Further, if several tubes of media be inoculated at the same time some may show growth while others remain sterile. Again, special precautions with regard to media or quantity and dilution of blood may give a positive culture in a case which has been negative by ordinary routine methods. I From the Inoculation Department, Bacteriological Laboratory, London Hospital.
at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from I would suggest that the explanation -of these facts is that a septicsemia is not in most cases a condition in which multiplication of bacteria takes place to any great extent in the blood-stream, but rather a condition in which there is a local bacterial infection around which the tissues have not reacted to form a localizing barrier, and consequently bacteria are more or less continually being carried away into the general circulation. Here they probably do not survive very long unless they form an embolus or get caught in a thrombus, in which pyEemic abscesses may occur. If this is so we have included under the clinical term " puerperal fever " at least two different conditions (1) A localized bacterial infection in the genital tract which is associated with more or less toxeemia.
(2) A local infection in the genital tract from which bacteria are being carried into the blood-stream continuously or discontinuously.
These latter cases constitute the group of true septicemias, but it must be realized that the two groups merge into one another and, clinically, cannot always be separated, and this doubtless explains the extraordinary variations of opinion as to the mortality. The determining factors would appear to be the relative balance between the virulence of the infecting agent on the one hand and the resistance of the tissues on the other.
In tabulating the cases which we have investigated and treated, an attempt has been made to record those points which are of especial interest without making tables too full of detail to be easily read. Further, the order in which the cases have been placed has been chosen, as far as possible, to simplify the deduction of conclusions. The cases are divided into two tables:
(1) Cases treated by vaccines.
(2) Cases untreated by vaccines.
In each table the cases which lived are grouped together, as also are those which died. Further, in each of these groups the cases in which there was definite bacteriological evidence of a blood infection are placed first.
I propose now to discuss briefly the results detailed in these tables, and at the same time a few words of explanation will be necessary about some of the headings.
NATURE OF LABOUR. This information is of course obtained second-hand, and it will be seen that in many cases, although it is put down as " Normal," reference to the column " Other Treatment," will show that in reality it was abnormal, in so far as there was incomplete delivery of the placenta or membranes.
Twenty-five out of the 100 cases followed on miscarriage. In only 2 of these was a history obtained of criminal interference. The number of primiparae, 27, that is 36 per cent., if we exclude the miscarriages, or 27 per cent. including them, does not appear to be excessive, but in all probability this note is omitted in several more cases. I regret that I have been unable to obtain more precise details as to examination or interference during the various stages of labour. It would appear, however, from the number of cases in which the third stage was abnormal or incomplete, that the risk of infection in such cases is many times greater than in those where there is interference in the second stage, the reason obviously being that in the third stage there is a wound area exposed, while in the second stage manipulation takes place within the membranes.
DAY OF ONSET.
This is taken as the day on which marked pyrexia was first observed. This is noted in 81 cases, and the distribution on the various days is shown on the accompanying chart (1). It will be seen that 62 per cent. of the cases occur on the second or third day after delivery. It is also interesting to note that if we take the fatal cases alone the incidence on the second day is as great as that on the third day (11 to 11), while if we take the cases which lived, the incidence on the third day is nearly double that on the second day (18 to 10). This suggests that the more virulent the infection the more rapid will be the onset and the more fatal the result.
RIGORS.
It does not appear that any absolute prognostic significance can be attached to the presence or absence of rigors alone. Some of the most virulent and rapidly fatal cases never have a rigor at all, while others may have rigors almost daily for many weeks and eventually recover completely. It has been suggested by Schottmuiller that a rigor is indicative of bacteria being thrown into the blood-stream, and, further, that the height of temperature is proportionate to the number of bacteria in the blood-stream. This is supported by the fact that a single rigor frequently occurs shortly after the operation for clearing out an infected uterus, at which time it is easily conceivable that a few bacteria are shot into the circulation. This is also in accordance with the fact that a blood culture may sometimes show a growth if taken during or soon after a rigor, although previous cultures have remained sterile. It would seem probable, therefore, that the presence of repeated rigors denotes an improperly localized focus of infection, often septic thrombosed veins, which is the basis of a septicaemia. BLOOD CULTURES.
These have been made in almost every case; 8 c.c. to 10 c.c. of blood is obtained by venipuncture, and inoculated into tubes of ordinary glycerine and glucose broth. These are incubated at 370 C. for four days before being reported as negative. Some of the more recent cases have been incubated under anaerobic as well as aerobic conditions. In 96 cases in which the blood has been examined a positive result has been obtained in 39-i.e., 40 per cent. This is clearly an underestimate of the number of true blood infections, as it will be seen that the blood examination has on several occasions been reported negative where pyaemic abscesses afford definite evidence of a blood infection. If it were possible always to take cultures during a rigor or when the temperature was at its highest point, the chances of getting a positive culture would probably be greatly increased. Of the 39 positive results 36 contained streptococci, and of these all but 2 were grown aerobically. Two cases grew Staphylococcus aureus, and one case grew a Gramnegative coccus which failed to grow in subculture. The two Staphylococcus aureus cases were both following abortion, in one instance criminally induced.
UTERUS CULTURES.
These have been taken by a method similar to one which has been used by Menge and Kronig. This is usually done in conjunction with the operation for removing retained secundines. After the vagina has been thoroughly douched the cervix is drawn down towards the vulva. This tends to straighten any flexion of the body on the cervix. A straight glass tube with a rubber diaphragm at the top is then passed up to the fundus. Having felt that its end is against the fundus it is withdrawn 1 in. Knowing, then, that we have that much space to spare we can boldly pierce the rubber membrane with a Pasteur pipette without fear of wounding the wall of the uterus. Material is then sucked into the pipette by means of a rubber teat, and on withdrawing it the tip is sealed in a flame. The material obtained is then examined by films and cultures. On withdrawing the tube the uterus may be cleared out as usual. As a further safeguard against contamination from the cervix a wider bore tube may first be passed up the cervix for 2 in., the rubber-capped tube can then be passed without touching the cervix at all. It is important that the finger be not introduced before the cultures are taken, as by so doing contaminations may be introduced, and also frequently such free haemorrhage is set up that the specimen obtained contains little more than pure blood.
Cultures were taken from the uterus in 43 cases in this series. In 31 instances streptococci were grown in pure culture. Twice streptococci grew in large numbers together with a few colonies of coliform bacilli, which were no doubt contaminations from the vagina or cervix. On one occasion Staphylococcus albus alone grew, and on one occasion the cultures were noted contaminated. In only seven cases were the results completely negative, and there is reason to believe that in some instances this was due to faulty technique. It will be seen, therefore, that streptococci occurred in 80 per cent. of the cases examined, and in 76 per cent. in pure culture.
It should be remembered that these cases have been investigated entirely with a view to possible specific treatment, and not as part of a research into the bacteriology of the genital canal in puerperal.fever. I find you have had read at this Section two papers dealing at length with this subject during the last few years. It will therefore be of interest to compare briefly nmy results with those obtained by the authors of those papers. I refer to a paper by Mr. Foulerton and Dr. Bonney in 1905, on " The Causation of Puerperal Infections," and one by Drs. Lea and Sidebotham, in 1909, on " The Bacteria of the Puerperal Uterus." You will remember that these workers each employed a different technique and obtained widely divergent results. Foulerton and Bonney used a glass tube with a paraffined wool cap at one end. Within the tube was a copper wire bearing a sterile swab. The tube was passed through the cervical canal, the paraffined cap pulled off by means of a string. The wire with the swab attached to it was then advanced to the fundus and withdrawn again into the tube. The apparatus was then removed, with the swab inside, and plugged at each end. Lea and Sidebotham used a glass tube which was passed up to the fundus, suction being then applied by means of a syringe. It appears to mne that the former technique is good, while the latter could not be expected to give reliable results.
Turning to their results, briefly, Foulerton and Bonney found: (1) In 12 cases of normal puerperium examined, 100 per cent. sterile.
(2) In 40 cases of severe puerperal infection examined, 80 per cent. had bacteria present. (3) In these 40 cases streptococci or Gram + diplococci were present in 77'5 per cent. On the other hand, Lea and Sidebotham examined the contents of the uterus in 58 cases of normal puerperium and found bacteria present in 80 per cent. In these 46 cases 120 bacteria were found, an average of 2 8 varieties per case. If we compare this with the 100 per cent. sterile results, quoted above, it appears to me that imperfect technique is the only possible explanation of the difference. The point is important for this reason: if the uterus normally contains numerous bacteria during the puerperium it is clearly futile to waste time isolating pathogenic from non-pathogenic bacteria for the purpose of making a vaccine to treat a severe septicEemia. Our results, which I have already quoted, show that we can obtain a pure culture from the puerperal uterus in 76 per cent. of infected cases. This appears to me to be strong evidence against the correctness of Lea and Sidebotham's results.
It may sound paradoxical, but every bacteriologist will agree, that while it is impossible to get a pure primary culture of one organism in 76 per cent. of cases if, in reality, a mixture is present in the material planted out, imperfect technique is all that is required to enable a mixture of bacteria to grow when in reality only one is present in the material we are intending to examine. I would submit, therefore, that if it is possible to grow a pure culture of one organism from the uterus (which is normally sterile) in 76 per cent. of morbid cases, we have strong evidence that this is really the infecting agent.
Before leaving this heading, it is interesting to note that Foulerton and Bonney's 77.5 per cent. of Gram + streptococci and diplococci very closely coincides with our 80 per cent., although they do not appear to have obtained pure cultures in so many cases.
VACCINES.
Under this heading is indicated whether the case was treated with an autogenous vaccine, or whether a " stock " was used-i.e., a vaccine prepared from a culture obtained from another patient. I have, whereever possible, used an autogenous vaccine. Only where no culture has been obtainable, or where the preparation of an autogenous vaccine is not yet complete, have " stock " vaccines been used. Some cases which have been commenced on a "stock" vaccine and have shown no improvement after several injections, have then been givenan autogenous vaccine and have at once responded by a marked fall in temperature and general inmprovement. I consider, therefore, that an endeavour should be made to obtain an autogenous vaccine from the first' in all cases and no valuable time be lost in extensive trials of " stock " vaccines.
With regard to the source from which the vaccine should be made, theoretically an organism obtained from the blood-stream is more certain to be the offender than one obtained from the uterus, which is, of course, more open to contaminations. Practically, however, there are some very real advantages in the latter source. Firstly, our figures show a negative result in 60 per ce.tt. of cases of blood culture, whereas cultures taken from the uterus are found to give negative results in only about 20 per cent. of cases, and even this could doubtless be reduced if these cultures were always taken by or under the direction of one at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from accustomed to the technique. Secondly, a proportion of blood cultures show no growth until after two or more days have elapsed. Cultures from the uterus, on the other hand, almost invariably show growth within twenty-four hours, if they are going to grow at all. Further, as the tables show, we can get pure cultures from the uterus in 76 per cent. of cases examined, so that in this percentage a vaccine can be prepared within twenty-four hours of taking our cultures. This is seldom possible from blood cultures, as in them it is only very exceptionally possible to make up a vaccine from the primary culture. I would urge, therefore, that if a case is at all serious and the uterus is being explored the opportunity of taking cultures at the same time by some reliable method should never be missed, as this may afterwards be an irretrievable loss.
OTHER TREATMENT.
Under this heading falls operative interference for the removal of secundines, evacuating pus, &c. Also the administration of antistrepto--coccus serum. This latter has been given in 18 cases, sometimes in conjunction with and sometimes without vaccines. Of these 18 cases 7 lived and 11 died. We have not noted any cases where antistreptococcus serum appeared, by itself, to have any marked effect in lowering the temperature or improving the general condition. On the other hand, in one case we have seen antistreptococcus serum given in 20 c.c. doses and repeated for eight doses, and after almnost every dose the temperature ran up 2' to 30 F. This patient eventually recovered after the injections were discontinued. This case very strongly suggested that there was in the serum a distinct toxic element.
RESULTS.
It is difficult, or perhaps even impossible, to estimate accurately the benefit derived from any special line of treatment.without having for comparison a sufficient number of control cases. These are not at present available.
The 44 cases in this series which have not been treated by vaccines cannot, without reserve, be taken as controls, as they include many mild cases which were not treated because it was considered that they would do well without. In cases where an autogenous vaccine had been prepared it was withheld if the temperature was already falling. Further, as was pointed out by the British Medical Association Committee appointed in 1905 to consider the question of puerperal morbidity, an efficient comparison of the statistics from various hospitals is impossible, owing to diversity of standards of morbidity. The standard suggested by that committee includes all cases where the temperature reaches 1000 F. on any two of the bi-daily readings, from the first to the eighth day after delivery. Whitridge Williams, in a series of 92 cases of puerperal infection, had a mortality of 15 per cent., but, as he adds, " our favourable results are probably attributed to the fact that many mild cases are included in our series which would have escaped detection except for the bacteriological examination of the lochia of all febrile cases"; and again, "In my practice such a procedure forms a part of the routine examination in every case presenting a rise of temperature above 1010 F." The present arrangement of the Septicaemia Ward in this Hospital did not exist previous to the commencement of this series of cases, so that it is not possible to obtain a control series from that source.
Perhaps some idea of the type of case we have been dealing with can be gathered from the temperatures. It is, of course, not practicable to show the charts of 100 cases; I have therefore grouped them. according to their maximum temperatures, taking the maximum as the highest temperatures which have been reached apart from single rigors. 
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Of the cases whose maximum was between 1020 F. and 1030 F., only one was considered sufficiently grave to requiire vaccine treatment. By the courtesy of Dr. Newsholme I have obtained from the Local Government BoaMd the returns for the last few years of the notified cases of puerperal fever for some 250 odd boroughs and urban districts, having a total population of about 191 million people. Calculating from these the mortality per million living, I have compared the figures so obtained with the death-rate from puerperal septic diseases per million living for the whole of England and Wales, obtained from the Report of the Registrar-General. From this I find that the mortality of notified cases&varies between 57 per cent. and 62 per cent. (See Table III .) These figures coincide very closely with those published by your President in his address last October. Taking the notified cases of puerperal fever and the deaths from puerperal septic diseases in the Administrative County of London during the years 1906-10, he arrives at the death-rate of 58'7 per cent. In the same paper Dr. Routh gives another table showing that for the first six months of 1911 there were 145 cases notified in the Administrative County of London, having a death-rate of 46'9 per cent. It is interesting to note that in the same period there were in the London Hospital 28 cases notified (and therefore included in Dr. Routh's figures) having a death-rate of 25 per cent. As I have already stated, these are not strictly comparable cases, as those untreated include on the one hand a few of the severest cases, where death occurred before any specific treatment could be commenced, and on the other hand many comparatively mild cases. The bias, however, is rather towards lowering the mortality amongst the uninoculated owing to the excess of the mild cases.
More valuable evidence can, however, be obtained if we consider those cases only where there was definite bacteriological evidence of a blood infection. By this I mean either a positive blood culture or pyemic abscesses from which a streptococcus was obtained in pure culture. Amongst those treated there were 28 such cases, Nos. 1-13 and 39-53.
No. 52 did well for a time and had a normal temperature for a week. She was then allowed up. On the second day of getting up she was suddenly taken ill and died in half an hour of heart failure. I omit this case, therefore, from my figures. Of the other 27 cases, 13 lived (1-13) and 14 died (39-51, 53), giving a mortality of 52 per cent. It should be noted that amongst these 14 cases counted as treated and died are included 6 which only received a single dose of a vaccine within twentyfour hours of death.
Turning now to the similar series of untreated cases, we have 16 examples Nos. 57, 58, 77-89, 95. Of these 2 lived (57, 58) and 14 died (77-89, 95), giving a mortality of 87'5 per cent. Further, if we confine ourselves to streptococcal cases, we have 12 out of 13 cases untreated dying-mortality, 92 per cent. It would appear, therefore, that treatment by inoculation with autogenous vaccines in this series of cases has reduced the mortality by 30 to 40 per cent. How far this will be borne out in larger series of cases will be seen in the future, but these figures suggest that the benefit is sufficient to justify a continued and more extended trial of the treatment.
The length of time occupied in the treatment of these cases is a question which doubtless will be asked. Roughly speaking, it appears from our series that the cases may be divided into three groups.
(1) Those which respond at once to an inoculation of a vaccine, the temperature falling to normal within forty-eight hours. Case 3 is a good example of this. Previous to inoculation there were streptococci in the blood-stream and the temperature had varied between 101°F. and 1040 F. for four days. Following on the first inoculation the temperature fell; within twenty-four hours the maximum was 102°F., and in forty-eight hours it was normal. Recovery was uninterrupted.
(2) They may respond to each of a series of injections, the average of the six four-hourly temperatures falling a degree or so. Case 15, whose chart is given below, shows this well.
(3) Temperature may steady until the daily maximum is not above 1020 F. Further injections fail to reduce this. In these cases there is probably a local collection of pus which must be found and drained, the temperature will then quickly fall to normal. No. 12 illustrates this well. Previous to inoculation she had seventeen rigors in sixteen days; the daily temperature varied between 1000 F. and 1060 F. After the first injection the rigors ceased entirely, and the temperature subsided until the daily maximum was 1020 F. It remained thus for three weeks, further injections having no influence.
An abscess then pointed in the buttock; on opening and draining this the temperature fell to normal, and did not rise again.
CONCLUSIONS.
(1) The mortality amongst those cases of puerperal septicaemia in which there is definite bacteriological evidence of bacteria in the bloodstream is from 85 to 95 per cent.
(2) This mortality may by inoculation with autogenous vaccines be reduced to about 55 per cent. (3) The mortality amongst notified cases of puerperal fever is about 60 per cent.
(4) This mortality may by inoculation with appropriate vaccines be reduced to about 33 per cent.
(5) In cases of puerperal sepsis, if it is decided to explore the uterine cavity the opportunity of obtaining a culture at the same time should not be lost.
(6) In the treatment of puerperal sepsis " stock " vaccines give inferior results, and should only be used when an autogenous vaccine cannot be obtained. I desire, in conclusion, to express my thanks to Dr. Russell Andrews, under whose care the majority of the cases have been; also to some other members of the Staff of the London Hospital for permission to make use of cases under their care. Further, my thanks are due to Dr. W. Bulloch, in whose laboratory I have carried out this work. DISCUSSION. Dr. WILLIAMSON wished to thank Dr. Western for bringing so important a subject before the Section. Any method of treatment which lowered the mortality of puerperal infection called for earnest attention and for constant andl unremitting investigation. Our knowledge had grown slowly, but had now reached a stage which made it clear that we must consider not merely the methods by which infecting organisms might be excluded from the puerperal uterus, but also the methods by which the resistance of an infected person might be raised. To the latter of these two problems Dr. Western's paper was a valuable contribution. The title of the paper was misleading, for many of the cases recorded were not cases of septicaemia in the sense in which obstetricians employed that term; it was therefore necessary in the first place to exclude all those cases in which a blood culture had not proved positive. He agreed with Dr. Western that the finding of organisms in the patient's blood did not necessarily imply that those organisms were growing and multiplying in the blood-stream; in a case of septic endometritis, for instance, doubtless bacteria were constantly passing into the general circulation in greater or less numbers, in some cases their presence in the blood-stream was a mere temporary phenomenon, for they were destroyed and rendered powerless for evil; in other cases they grew and multiplied, causing a general infection. The condition of the patients in the former group was one of bactericamia, in the latter group of septictemia. Could the two be distinguished from one another ? Dr. Mervyn Gordon, who had recently been devoting great attention to the subject in the wards of St. Bartholomew's Hospital, attached considerable importance to the number of blood cultures in which the organism could be found and to the number of colonies grown. If five or six blood tubes (the blood being preferably taken from two or more different veins) all gave positive cultures and numerous colonies were grown, the prognosis was generally bad; if only one or two tubes grew and the growtlh was scanty the prognosis was more favourable. Dr. Williamson had investigated two other points with a view to prognosis, first the white blood count and secondly the extent to which hmemolysis took place. Generally speaking, a high white count was a favourable point in the prognosis, whilst a falling red blood count was unfavourable, but it must be added that the patient who had the lowest red blood count in the whole series recovered. Septiceemia often developed in patients whose resistance had been lowered by cante-parturm or post-partumn hamorrhage, so that no reliance must be placed on a single count, but when from day to day the number of red blood corpuscles was diminishing the prognosis was usually very unfavourable. Dr. Western's tacit assumption that the uterus was normally sterile throughout the puerperium (based upon the facts that various workers upon the bacteriology of the puerperal uterus in afebrile cases had obtained very different results, and that one or two had found the uterine cavity almost invariably sterile) could not be allowed to pass unchallenged. When even the most perfect technique was adopted the balance of evidence was overwhelmingly in favour of the view that from the sixth day of the puerperium streptococci were present in the uterine cavity in from 15 to 20 per cent. of the afebrile cases, although they were absent on the earlier days. It was useless to quote any series of cases unless the day on which the cultures were taken were stated, and the discrepant results obtained by different workers were in many instances to be attributed not to faulty technique but to the different stages of the puerperium at which the observations were made. In streptococcal vaccine therapy the first principle to be laid down was that the vaccine must be autogenous. Sufficient work had been done upon the differentiation of streptococci to show that the use of a stock vaccine was irrational. A vaccine took at least forty-eight hours to prepare (for he totally disagreed with Dr. Western that it was justifiable to inject a vaccine without being sure that it was sterile), and during this fortyeight hours much valuable time was lost. In order to obviate this difficulty his practice was to employ both a serum and a vaccine. As soon as the intrauterine smear preparations disclosed the presence of a streptococcus, 25 c.c. of the anti-pyogenes serum were injected subcutaneously, the dose was repeated at the end of twelve and again at the end of twenty-four hours and when the uterus was cleared out its walls were swabbed over with the same serum. Some elements, antitoxic or bactericidal, were lacking in the blood of these patients, and it was a rational and scientific method of treatment to attempt to supply them by this means. As soon as the autogenous vaccine was prepared it was given in increasing doses, commencing usually with 5 million bacteria, and in some cases going up to 100 million. The doses were repeated at intervals of forty-eight to seventy-two hours. He had reason for believing that since this method of treatment bad been adopted the mortality had been lowered, but he hoped that shortly Dr. Mervyn Gordon and himself would place before the Section their series of cases.
Dr. INGLIS PARSONS thought that Dr. Western's paper would have been of much greater value if he had stated the dose of vaccine in each case, and also if he had described his reasons for using vaccines. In his experience there were a good many cases in which vaccines were contra-indicated and might do more harm than good. For instance, a patient might be absorbing from the infecting lesion as muclh toxin or more than she could stand. Under these conditions an antiserum was indicated. If, on the other hand, a full dose of vaccine was given it might produce a prolonged negative phase, with disastrous results to the patient. Unfortunately they were not in a position at present to. gauge the condition of the blood in acute cases, so as to know whether to givea vaccine or not. Even if the opsonic index were taken by an expert and found to be much below normal, they were still in the dark as to whether this was a negative phase from a large dose of auto-absorption of toxins, or whether it was not a negative phase, but a normal low position of the opsonic index. If the former an antiserum was the best treatment, if the latter a vaccine was indicated. He hoped that before long the chemists would find some test of the blood to indicate the difference between the two conditions. He was inclined to think, from the result of clinical observations, that in all cases where there was a high temperature the patient was absorbing as much toxin as she could stand, because injections of vaccine often made them worse; when, however, the condition showed a tendency to become chronic, vaccines would in a larg¢ number of cases cure the patient.
The PRESIDENT (Dr. Amand Routh) congratulated Dr. Western upon his successful treatment of the 56 cases in his Table I , which showed that in the cases treated by vaccine only 18 out of 56 died (32 per cent.), whereas in those not treated by vaccine 24 died out of 43 (or 56 per cent.). The duration of life, too, of those who died after vaccine treatment averaged twenty-three and a half days, whilst those who had no such treatment died after an average of only twenty-two days. Dr. Routh did not think, however, that Dr. Western had proved his point that vaccine therapy was of much service in true puerperal septica,mia. Dr. Routh believed that vaccine therapy was useful in cases where puerperal infection of the uterine mucosa or of lacerated areas was already localized by exudation in the uterine muscle (metritis) or around it (periand parametritis). In such cases the infecting organism was surrounded by an exudation of protective cells, and whilst there was a general toxaemia there was no general septicimia. By the administration of a suitable vaccine-i.e., the injection of so many million of the needed type of bacteria-the formation of antibodies was stimulated, and some of these penetrated through the protective exudation. Owing to the injected bacteria being dead there was no fear of septicaemia being produced. If there was true general septicemia, and if bacteria were found in the blood, presumably stimulating the tissues to the utmost to form antibodies, the addition of further bacteria, even dead ones, seemed unlikely to do good. Dr. Western's results seemed to bear out these views, for most of the cases treated by him came under observation and were treated by vaccine more than ten days after infection. Clearly these stood a good chance of recovery under any method of treatment. The really severe cases died within ten days after infection. Thus out of the 29 cases where details were given in Table I out of the total of 38 cases which recovered, vaccine therapy was commenced on or after the tenth day in 21 cases, by which time all the most severe cases would have already succumbed. In those same 38 cases which recovered it was also stated that abscesses, some pelvic or primary, others pymmic or secondary, were opened and drained in 10 cases, showing that the infection was to some extent localized. The vaccine treatment no doubt helped to prevent generalization. This was also confirmed by the fact that among the 18 cases in Table I which died there was no case of primary localization, and the only case where the infection was at all localized, where abscesses were drained, was a patient with pyaemia, with abscesses of the knee-joint, &c., who died on the fifty-ninth day. Again, Dr. Western only succeeded in finding the infecting organism in the blood in 10 cases out of the 38 in Table I which recovered (26 per cent.), but found them in 14 out of the 18 cases which died (77 per cent.). In Table II , where vaccine was not used, organisms were only found in 1 case out of 20 recovering cases (5 per cent.), but in as many as 13 out of 24 cases that died (54 per cent.). These points tended to show that the cases which recovered were mainly those of localized infection, whilst the cases which died were mainly true septicaimia. He would like to ask Dr. Western how long it took to prepare an autogenous vaccine and whether there was any clinical method of determining whether a vaccine was doing good-in other words, what " reaction " ought to be present ? If there was no visible reaction to show that a combat was going on between the home defence of opsonized lymph and the injected dead micro-organisms was it useless or dangerous to continue the vaccine? Or were we to rely mainly upon the absence of reaction and the subsequent improvement of the patient rather than on the presence or severity of the reaction ? At present the clinical functions of the physician and the duties of the bacteriologist were too much divorced. Either the physician must become conversant with much of the theoretical knowledge of the bacteriologist so as to be able to estimate the dosage, the indications for repeated doses, the significance of reaction after the dose, and so on, or the bacteriologist at a general hospital should have clinical functions and be appointed clinical bacteriologist or even physician-bacteriologist. Further experience was needed to show if vaccine therapy was useful in true septictemia. Meanwhile, Dr. Western had clearly shown its value in localized infection, and the hearty thanks of the Section were due to him for his painstaking and accurate communication.
Dr. W. W. C. TOPLEY said that he merely wished to offer a few criticisms on certair points raised in the course of the paper. He would like to ask whether any attempt had been made to differentiate the various streptococci isolated, culturally or otherwise. We knew that the various strains of streptococci varied greatly in virulence, and it would be of interest to know the actual organisms involved in the cases included in the paper. With regard to those cases in which no organism biad been isolated, and a stock streptococcal vaccine had been employed, he could not see that they supplied evidence of any value. He wished, especially, to differ from the statement that an autogenous vaccine could safely and properly be prepared in twenty-four hours without any subcultures being taken to ensure sterility; and he was quite unable to agree with the opinion expressed by Dr. Western that it was probably a matter of indifference if a few living organisms were introduced into the tissues of a patient suffering from a septicaemia. A few living organisms introduced at any given moment would represent an unknown number after the lapse of a short interval, and under such circumstances any attempt at dosage was impossible, apart from the fact that there was, in his opinion, no justification for a mode of procedure involving the risk of introducing into the patient's tissues living and virulent bacteria. He did not himself hold the opinion that the most reliable method of judging the effect of treatment, by vaccines or otherwise, was by the use of statistics, especially where the number of cases on which such statistics were based was necessarily limited. It was extremely difficult to obtain a series of strictly comparable cases, or to allow for the incidence of factors quite unconnected with the method of treatment. He, personally, considered that information of the greatest value could be obtained by watching individual cases. His own experience of cases of this nature had been very small, but he had certainly seen cases which were going steadily from bad to worse recover under the use of an autogenous vaccine, while in others the treatment seemed to have no effect. The argument that the improvement following the inoculation of a vaccine was a mere coincidence was not an answerable one, nor did he think it needed answering. If it were the general experience of those who employed vaccines in such cases that in a proportion of them this method of treatment was followed by immediate improvement and ultimate recovery in cases which had refused to respond to other methods, or which would have been regarded as having from their nature a very grave prognosis, then the case for giving vaccines a trial was sufficiently made out.
Dr. BLACKER would like to ask the author of the paper two questions:
Firstly, what did he exactly mean when he spoke of puerperal septicwmia; and secondly, had he tried the effect of simultaneous inoculations into several different parts of the body, the so-called summation treatment as originally recommended by Sir Almroth Wright.
Dr. WESTERN, in reply, said that his definition of a septicwmia was a condition in which there was a local focus of infection from which bacteria were being thrown into the blood-stream continuously or discontinuously." He considered that this was the true bacteriological concept of a septicafmia. Whether pyaomic abscesses occurred or not depended on various factors which were secondary, the essential being that bacteria were being thrown into the blood-stream. Pytemia, therefore, was a septicaemia plus some secondary factors. He disagreed entirely with the view that pyasmic cases seldom terminated fatally, and quoted in support of his view Whitridge Williams :1 "It is difficult to give exact figures of the incidence of chronic pytemia, but it is safe to say that its lesions can be demonstrated in at least one-third of all autopsies upon women dying from puerperal infection." The same author, speaking of cases in which there are septic thrombosed veins which are a common cause of pyaemia (excluding phlegmasia alba dolens) says: " Less than oile-third of my patients recovered under expectant treatment." Other figures vary from 100 per cent. mortality (Sippel) to 50 per cent. (Opitz). In cases, however, where primary abscess formation occurred-i.e., abscess formation which was in direct connexion with the primary focus-Dr. Western considered that the prognosis was usually good. These cases he did not include as septicamias unless the blood culture was positive. He agreed that the success of vaccine treatment was most marked amongst those cases which did not run a course so rapid that death occurred within a week or ten days of labour. Such cases were those in which the balance between virulence of infection and ability to respond seemed to be entirely upset, and therefore he would expect them to be the last to be cured. He did not see what in Dr. Routh's view constituted a septicsemia if he did not accept a positive blood culture more than ten days after labour. He thought that the view expressed by Dr. Routh, that when bacteria were in the blood-stream the tissues were therefore stimulated to their utmost to form antibodies was quite incorrect and opposed to all clinical and experimental observations. If Dr. Routh's view was correct, why was it that while antisera could with advantage be injected intravenously, vaccines produced a far better immunizing response when injected into the tissues. He considered that the uterus in normal apyrexial cases was sterile during the puerperium, and that the divergence of opinion as to this was due not to any difference in the date after labour on which cultures were taken, but rather to difference in the methods employed. Many workers had employed the method described by Doderlein twenty-five years ago, or some modification of it which included no adequate precautions 'Amer. Journ. of Obstet., New York, 1909, lix, p. 758. 2 Archiv. f. Gyn., Berlin, 1887, xxxi, p. 430. to prevent contaminations from the cervix. Personally, he had examined apyrexial cases during the puerperium at periods varying from three days to three weeks after parturition, and had invariably found the uterus sterile. He had not yet isolated a single strain of streptococcus from the uterus which did not hwmolyse red blood cells. He could not agree that any special diagnostic or prognostic significance could be attached to the method of taking blood cultures from two different parts of the body at the same time instead of inoculating a similar number of tubes with the same amount of blood from one site. Considering the rapidity with which the blood went completely round the body, and assuming bacteria to be so few that only a portion of the tubes inoculated showed growth, it would appear to be purely a matter of chance whether a bacterium was drawn into the syringe from the arm or from the leg. He pointed out that the cases recorded had been treated in the routine work of a hospital department rather than as a special research, and therefore such points as differentiation of streptococci by fermentation reactions, red and white blood cell counts, &c., had not been done. The dosage of vaccines which had been employed varied in the acute stage from about 5 to 25 million. When the more chronic stages were reached larger doses might sometimes be used with advantage. Generally speaking, the dose of a "stock" vaccine should be larger than that of an autogenous vaccine. He would not go so far as Dr. Williamson, in saying that the use of a stock vaccine was "utterly irrational," nor did he think many authorities placed such great reliance on differentiation tests for streptococci. Both Dr. Williamson and Dr. Topley had taken exception to the practice of using a vaccine as soon as it was prepared. It appeared to Dr. Western that they did not appreciate the facts of the case. Firstly, the thermal death-points of the various pathogenic bacteria had been very thoroughly worked out and were known to be practically constant. Secondly, if an emulsion of bacteria had been heated for an hour to a point known to be above its thermal death-point, if any bacteria remained alive they might have been so much damaged that on subculture they showed no growth for two or even three days, but gave a positive result on the fourth day. If, therefore, Dr. Williamson and Dr. Topley were to be consistent they could not have a vaccine ready for use in forty-eight hours, but must wait four or five days. The risk, which Dr. Topley suggested, of introducing virulent bacteria did not exist, as bacteria which had been heated for a considerable time to a point above their thermal death-point and suspended in a solution of an antiseptic could not be still called virulent; nor was it possible that such bacteria were capable of multiplication as he suggested. However, he considered that criticism on this point could not be of any value unless the method of sterilization employed was known to the critics. Dr. Western had tested all the vaccines used in this series, and also in many other cases of septicemia, and had not yet found his methods of sterilization to fail. The use of antistreptococcus serum, he said, was based on the supposition that it contained antibacterial substances. No one claimed any antitoxic properties for these sera. The claim to antibacterial power was not usually supported by scientific evidence.
